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dure is summarized in the flow-chart. No further mortality was observed. Balloon angio- 
plasty or stent implantatron, applied as a second, third or fourth percutaneous procedure, 
were definitive in 16 (35%); combined surgery as second or third stage was a definitive 
procedure for coarctation in 12 (27%); 27 patients (60%) remarn treated by percutaneous 
techniques at a mean follow-up time of 9*5 years. However, 17 of them remain with a 
single stags procedure in a shorter follow-up period (6*4 years). ConclusioruCombined 
percutaneous and surgical procedures are frequently needed for the management of 
severe CoA presenting at early age. 
1168-160 Flow Characteristics Predict In-Stent Restenosis in 
Congenital Heart Disease 
Joseph A. Paolillo, Jr., Jacqueline Kreutzer, Bernard J. Clark, Jonathan J. Rome, The 
Cardiac Center at the Children’s Hospital of Philadelphia, Phrladelphia, PA 
Background: lntimal proliferation is a common complication of endovascular stent 
placement in many settings, though its importance in stents used for congenital heart dis- 
ease has been controversial. We reviewed our experience to determkw the frequency 
and potential predictors of significant in-stent restenosis (ISR). 
Methods: All patients who had undergone endovascular stent placement were identified. 
Angiograms were evaluated at stent placement and the most recent catheterization prior 
to reintervention. Measurements were obtained from digital archive or 35mm film. ISR 
was defined as > 25% reduction in vessel diameter. Descriptive data were described as 
mean * standard deviation or medran with range as appropriate. Groups were compared 
using students t-test for normally distributed and Mann-Whitney U for nonparametric 
data. Two-tailed significance was set at p < 0.05. 
Results: Between 8194, and lO/Ol, 123 stems were placed in 96 patrents; 51 (41%) 
underwent follow-up catheterization. Thirty-six PalmazB (PS) and 15 IntraStent& (IS) 
were placed in 41 pulmonary arteries, 4 aortas, 3 veins, and 3 conduits/baffles. Median 
age at deployment was 1.7 years (range 0.4-28.6). At 14.2 f 11.4 months follow-up, 
neointimal proliferation ranging from 0.5 to 3.6mm was present rn 27151 stents (53%). 
Proliferation was focal in 8. diffuse rn 19, and caused significant ISR in 15/51 (29%). ISR 
was not associated with the technical aspects of deployment (overdilation, incomplete 
stent expansion, distal vessel stenoses), or stent type. However, flow characteristics and 
stent srze predrcted restenosrs. ISR occurred in 8% of vessels with non-pulsatile flow 
(veins and pulmonary arteries in a cavopufmonary circulation), compared with 37% in 
which flow was pulsatrle (p < 0.04). ISR did not develop in any vessel > 9mm in diameter. 
Complications included thrombosis wrthin one PS (innominate vein), fracture in one IS 
(coarctation), and restenosis of a previously dilated jailed side branch. 
Conclusion: ISR is important in stents used for congenital heart disease, particularly at 
smaller diameters. Blood flow dynamics play an essential role fn the development of 
neointimaf proliferation. 
1166-161 Pulse Pressure Propagation Changes in the Aorta With 
a Stent: An In Vitro Study Simulating an Adequate 
Result of Coarctation Treatment With a Stent in Place 
Xiaokui Li. lkuo Hashimoto, Brent J. Barber, Aarti Heimadi Grant H. Burch, David J. 
Sahn, Ron Sakaguchr. Oregon Health 8 Science University Portland, OR 
Background: Interposition of a noncompliant stent within the aorta may result in a pres- 
sure gradient across the stent at rest and during exercise. This rn vitro study was aimed 
to characterize the pressure changes within the stem and measure pulse wave propaga- 
tion though it. Methods: A pulsatile pump. generating 6 stroke volumes (15 - 40 mlibeat) 
with heart rate 50 and 85 bpm, was connected to 3 fresh descending thoracic pig aortas 
(22 cm long). The proximal (prox) segment was denatured by heating to model abnormal 
prox aortic stiffness (prox: 6 = 4.5; distal: 6 = 2.74); 4 cm long endovascular stents (Pal- 
maz 4014) were then expanded to the diameter of the aorta (e 14-18 mm) yrelding a 
stented segment with stiffness index of 6 = 5.9. Results: Pressure gradient across the 
“repaired” coarctation before stenting ranged from 3-17 mmHg peak to peak and 5.18 
mmHg with “exercise”. After stent placement, gradients were 2-22 mmHg at rest and 4. 
28 mmHg with “exercise”. Peak systolic pressures wrthin the stem were higher than the 
prox pressures, mean: 12.89 * 2.84%, p = 0.04 at rest and with ‘exercise” 17 * 3.14%, p 
< 0.0001 Pulse wave propagation correlated well with flow resistance and the pressure 
increase (r = 0.78) in the stented segment. Conclusions: Our study showed that place- 
ment of a noncompkant stent with the increased stiffness of the segment and the resuft- 
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ing increased rate of pulse wave propagation produces a pressure increase within the 
stem and increases the total maximal gradient across the aorta. 
1168-162 Follow-Up Results of Cutting Balloon Angioplasty for 
Pulmonary Artery Stenosis in Children 
Lisa Beraersen Audrey C. Marshall, Peter Lang, Stanton 8. Perry, James E. Lock, 
Children’s Hospital Boston, Boston, MA 
Background: Cutting Balloon angioplasty (CBA) appears to acutely enlarge branch pul- 
monary arteries (PA) previously resistant to transcatheter therapy, although vascular 
“trauma’ and the need for rescue stenting seems to be more prevalent. We therefore 
analyzed follow-up catheterization (flu cath) data following CBA to look for early resteno- 
sis or progressive aneurysms. 
Methods: A data base search (IRB approved) identified all patients who underwent CBA 
for PA stenosis from 6101 to E/02. The analysis was limrted to individuals with f/u cath 
data and adequate PA angiography. 
Results: Ten patients ages 0.4-10 years, median 2 years, who received CBA for one or 
more PAS resistant to conventional high pressure (> 8 ATM) balloon therapy were also 
catheterized 6 +/- 2 months after the initial CBA. At the imtial CBA procedure in these 10 
patients, 30 vessels with an initial minimum lumen diameter of 1.5 +/- 0.9 mm were 
enlarged to 3 1 +/- 1.2 mm (p> 0.001); 93% of the procedures were successful at enlarg- 
ing the vessel z 50% Fourteen of the 30 vessels had anglographic evidence of vascular 
damage and 7 of these 14 vessels required additional stent placement. 
At flu cath, 8 of 30 PAS had evidence of restenosis as defkwd by a > 50% loss in the ini- 
tial enlargement of the PA diameter. Four of these PAS required a stent at the initial pro- 
cedure; 1 of 4 stents was occluded. Of the 4 remaining PAS, 3 had angiographic 
evidence of vascular damage following CBA; 1 PA, which did not meet criteria for suc- 
cessful anoioplastv at the initial orocedure. lost the minimal aains achreved. All the rest- _. ~ 
anotic PAS, except for the occluded stent. underwent further angioplasty to enlarge the 
PA lumen from 2.3 +/- 1 .O mm to 3.7 +/- 0.4 mm (vessel diameter after CBA 3.5 +I- 0.9 
mm). The remaining 22 PAS maintarned a lumen diameter of 2.8 +/- 1.3 mm compared to 
2.9 +I- 1.3 mm after CBA. No progressive aneurysms occurred in the follow up interval. 
Conclusions: Restenosis occurred in half of the PAS with a stent or angiographic evi- 
dence of vascular damage following CBA. The remaining 74% of CBA treated PAS main- 
tained initial gains in diameter without developing aneurysms at f/u cath. These data 
suggest that “conservatrve” CBA techniques may result in less PA restenosis. 
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1192-155 Emergency Hospital Admissions and Three-Year 
Survival of Adults With Congenital Cardiac Disease 
Sohrab Fratz Harald Kaemmerer, Ulnke Bauer, Erwin Oechsltn, Alfred Hager, Silke 
Brodherr-Heberlein, Bernhard Zrenner, John Hess, Deutsches Herzzentrum Munchen. 
TU Miinchen. Munich. Germany, Deutsches Herzzentrum Berlin, Berlin, Germany 
Background: The number of emergency hospital admrssions of adults with congenital 
cardiac disease (ACCD) is increasing. Aim of this study was to determine quantity and 
nature of emergencies leading to an unscheduled hospital admission and mid-term SUP 
viva1 of these patients. Methods: During one year 429 ACCD were admitted 571 times 
into three tertiary care centers. 124 (22 %) admissions of 95 (22 %) patients were acute. 
15 of the 95 patients were seen for the first time. The underlying congenital cardiac 
anOmakes were: Fallot’s tetralogy / pulmonary atresia with ventricular septal defect (~26 
/ 7) univentricular heart after Fontan procedure (~25) atrial septal defect (n=l Et), Eisen- 
manger syndrome (n=12), complete transposition after atrial switch (~1 I), and others 
(n=25). Results: Marn indications for acute hospital admission were cardlo-vascular 
(n=l03; 63%) (arrhythmra, cardiac failure, syncope, pacemaker problems, pericardial 
tamponade, sudden death), Infection (n=8, 6%) (endocardrtis, pacemaker infection, 
pneumonia, cerebral abscess), acute chest pain (~7; 6%). or acute abdomen (~4; 3 
X). 16 patients (17 %) needed urgent cardiovascular or abdominal surgery. Six patients 
(5 % of the admtssions) deceased The survivors were hospitalized for 9+11 days. Dur- 
ing a follow-up of 2.9 * 0.6 years 16 (18 %) of the discharged patients died. Two addi- 
tional patients had a heart / heart-lung transplantation. Conclusions: ACCD can 
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experience a broad number of serious emergency situations with a high in-hospital and 
mid-term post-hospital mortality. A multidisciplinary approach and physicians experi- 
enced with adults with CCD are mandatory for adequate management. 
1192-l 56 Comparison of Health-Related Quality of Life (SF-36) 
With Exercise Testing in Patients With Congenital Heart 
Disease 
Alfred Haaer, John Hess, Deutsches Herzzentrum Miinchen, TUM, Mtinchen. Germany 
Objective: to compare self reported exercise capacity with objective exercise perfor- 
mance in patients with congenital heart disease 
Mild or moderate CHD including atrial and ventricular septal defect, patent ductus arteri- 
osus. pulmonary stenosis and aortic coarctation occurred in 9,083 patients or a preva- 
lence rate of 1.6/1,000 patients. Other diagnosis including congenital anomalies of the 
aortic, mitral and tricuspid valves and coronary anomalies occurred in 2,872 patients or a 
prevalence rate of .5/l ,000. 
Conclusions: Our results indicate that in the year 2000, the prevalence of adults with 
CHD having required health care services over the course of 18 yrs is 2.3/1,000. This 
corresponds to an approximate 80,000 adults in Canada and 500,OW adults in the US 
with CHD needing medical surveillance. Currently. an approximate 10% of these adults 
are expected to have complex CHD. Further Studies are required to determine antici- 
pated changes in disease trends over time. 
Patients and methods: 108 patients (41 female, 87 male, 12-59 years old) with various - 
congenital heart defects (13 UVH. 7 CCTGA, 28 TGA, 22 TOF, 4 CoA. 4 AS, 8 PS, 6 1192-159 _ Outcome of Pregnancy in Women With Fallot s 
Ebstein, 4 VSD, 4 ASD, 4 MVP, 7 others) completed a health related quality of life ques- Tetralogy 
tionnaire (SF-38). Then they performed a symptom limited cardiopulmona~~exercise test 
on a bicycle in sitting position. 
Results: There was a good correlation of self estimated physical function with peak oxy- 
gen uptake (r=.459, pc.001). Less correlation was found with general health (r=.288. 
p=.OO3), emotional role (r=.259. p=.OO7), social function (r=.207. p=.O31). and physical 
role (r=.204, p=.O34). Vitality, health transition, mental health, and bodily pain were not 
significant. 
Multivariate analyses revealed that after correcting for sex and age, physical function 
depends primarily and independently on maximal heart rate and ventilatory efficiency 
(ventilation I CO2 elimination). This outlines the high impact of dyspnea on the patients’ 
self-estimation and the importance of sinus node dysfunction in this patient group. To the 
other scales of quality of life multiple regression analysis showed only a weak correlation. 
Conclusions: Patients with congenital heart defects can reliably self estimate their exer- 
cise capacity. Besides this correlation exercise pelformance has only little or no effect on 
other scales of quality of life especially on the psychological ones. Health related quality 
of life instruments should be included into medical outcome studies to cover all fields of 
patients well-being. 
1192-157 All Corrected Tetralogy of Fallot Patients Should 
Complete the Ability Index 
Zafar I. KhaN Gill A. Wharton, Rhona Rhiley, Gordon J. Williams, Lip B. Tan, Yorkshire 
Heart Centre. Leeds, United Kingdom 
The Ability Index (Al) is a classification defining the capability of patients who have or 
have had congenital heart disease to lead a normal life. Devised specifically for adult 
patients, it takes into account how patients have had to adapt their lifestyle. However it 
only allows subjective assessment of patient wellbeing. We investigated whether this 
subjective assessment reflected objective measures of physical and cardiac functional 
capacity in a group of surgically corrected tetralogy of Fallot patients (iTOF). All subjects 
underwent cardiopulmonary exercise testing after they had completed this questionnaire. 
Resufts are expressed as mean (&EM). 34 iTOF, of which 22 classified themselves as 
group I, 9 group II and 3 as group Ill, were compared with 18 age match controls 
(30.51*1.74yrs vs. 32.83+2.47yrs.p=NS). Patients in group I had higher rest cardiac out- 
put (CO) (8.16*0.24l/min) and peak CO (14.09*0.84lImin) than groups II (4.5350.45Vmin 
& 10.73~1.031/min,p<0.04) or III (3.38+0.83l/min 8 7.98+0.83l/min,pc0.04). There was 
no significant difference in peak oxygen consumption (VO2), rest or peak CO between 
control and group I (38.34+2.34ml/min/kg vs. 31.99*1.59ml/minlkg, p=NS, 8.30+0.5811 
min vs. 8.18*0.24l/min,p=NS, 18.49~1.08l/min vs. 14.09+0.84l/min,p=NS respectively), 
but group II was significantly lower than control (28.84i2.97 mllminikg,p<0.03, 
4.54+0.45Wmin,pc0.04. 10.74+1.031/min,pc0.002). Al correlated well with resting CO (r=- 
0.72, p<O.OOl), peak CO (r=-0.87, p<O.OOl) CR ((c-0.54. p<O.O03), peak V02 (r=- 
0.4O,p=O.O2) and QRS duration (r=0.59,pc0.001). 
Conclusion These results indicate that this simple and easy to perform questionnaire 
provides a good reflection of the objectively assessed physical and cardiac functional 
capacity. It correlates well with QRS duration, which has been shown to be an adverse 
prognostic sign in these patients. It can therefore be utilised as a reliable indicator to 
monitor the progress of rTOF patients during clinical follow-up. We therefore conclude 
that the Al questionnaire should be used to assess rTOF subjects at each clinic follow to 
assess their progress. 
1192-158 Congenital Heart Disease: Prevalence Rates in a 
Population of 5,363,695 Adults 
Ariane J. Marelli, Elham Rhame, Louise Pilate, McGill University Health Center, 
Montreal, PQ. Canada 
Background: There are no population studies documenting the prevalence of adults with 
congenital heart disease (Cl-ID). We hypothesized that administrative databases in a 
geographically focused area could be used to determine the prevalence of adults with 
CHD coming into contact with health care service delivery over a period of 18 yrs. 
Methods: Since 1982, universal access to health care is available in the province of Que- 
bec whose adult population (z&l8 yrs) in the year 2000 was 5,363,895. Records of diag- 
nosis conform to the International Classification of Disease, Ninth Revision (ICD-9) of 
which 10 codes designate CHD anomalies. We obtained complete data files on all 
patients with CHD codes since 1962. A patient and his/her diagnosis was included in our 
cohort if the same CHD code was repeated a minimum of 3 times, over the course of his/ 
her life. Prevalence rates for adults were obtained by dividing the number of live cases 
with a CHD code born during or before 1962 by the number of people >I=18 yrs in the 
year 2000. 
Results: 15, 339 adults with CHD were identified of which 13, 179 were alive in the year 
2000. This yields a total prevalence rate of 2 31 1,000. Severe CHD including tetralogy of 
F&lot, truncus arteriosus, transposition complexes, univentricular heart and complete 
atrio-ventocular canal defect occurred in 1,244 patients or a prevalence rate of .211,000. 
Gruschen R. Veldtman, Jr., Heidi M. Connolly, Martha Grogan, Naser A. Ammash, 
Carole A. Wames, Mayo Clinic, Rochester, MN 
Background: Pregnancy (pg) outcome in patients (pt) with Tetralogy of Fallot (TOF) is 
incompletely defined. 
Methods: The records of female pt >16 years, with TOF were reviewed for clinical and 
hemodynamic data at 1st assessment, last clinic visit, and before and after completed 
Pg. 
Results: Seventy-two TOF pt responded to our questionnaire. Forty-three pt (mean age, 
28 f 5 years) had 112 pg, (range, l-5 per pt): 82 were successful. Seventeen pt (41%) 
had a prior shunt, and all had eventual surgical repair. Eight pg (in 3 pt) occurred before 
reoair. Sixteen ot had reoperation (8 before oa). At 1st assessment >18 years. RV ores- _. 
sure (RVSP). available in 37 pt, was 20.35mm Hg in 13, 38-80 mm Hg’in 15. and z.80 
mm Ha in 9: Of those with raised RVSP. 8 had PA hwertension. Three ot had moderate 
RV systolic dysfunction and 13 had moderate or severe RV dilation due to PV regurgita- 
tion (PR). Sixteen pt had 29 (28%) spontaneous 1st trimester miscarriages, and 1 term 
stillbirth. Mean overall birth weight was 3.2 kg (range 2.14.2). Higher birth weight corre- 
lated with absence of PA abnormalities (r=0.425), lower RVSP (r=0.358), and older 
maternal age (r= 0.303). Of the 8 pt with PA hypertension, 2 had cardiovascular events 
and 1 had 4 first trimester miscarriages. Six of the 43 pt had cardiovascular complica- 
tions: supraventricular tachycardia in 2 pt (1 with PA pressure 122 mm Hg, and the other 
with severe PR, severe RV dilation, moderate dysfunction); congestive heart failure in 2 
pt (due to cardiomyopathy in 1 and pre-eclampsia in 1); pulmonary embolism in 1 pt with 
PA hypertension; and progressive RV dilation in 1 pt with severe antepartum PR. There 
were no peripaltum deaths. Five (7%) infants had congenital anomalies; VSD in 1, hypo- 
plastic left heart in 1, mitral valve prolapse in 1, one with clubbed feet, strabismus. cleft 
lio and oalate. and 1 infant with ~vloric stenosis. Conclusions: PI with TOF have . 
increased fetal loss, and their offspring have more congenital anomalies than the general 
oooulation. The absence of PA abnormalities. older maternal aae and lower RVSP. is 
associated with higher infant birth weight. Adverse maternal events are rare and may be 
associated with pre-existent PA hypertension or RV volume overload. 
1192-160 Coarctation of the Aorta: Prevalence of Intracranial 
Aneurysm 
Heidi M. Connolly, John Huston, Ill, Robert D. Brown, Jr., Carole A. Wames, Naser M. 
Ammash. Jane A. Emerson, Ana G. Resales. A. Jamil Tajik, Mayo Clinic, Rochester. MN 
Background: The association between coarctation of the aorta (&A) and intracranial 
saccular aneurysm (IA) has been reported; however, the frequency of IA in patients (pt) 
with CoA is unknown. About l-2% of the population has an IA. IA’s are the most common 
cause of non-traumatic subarachnoid hemorrhage @AH). The incidence of aneurysmal 
SAH is only approximately lO/lOO,OOO, thus most IA’s do not rupture. The value of 
screening pt who are at increased risk for unruptured IA has been considered due to: 1) 
availability of non-invasive imaging techniques for the detection of IA. 2) relatively safe 
surgical or endovascular treatments for unruptured IA and 3) high risk of death with IA 
rupture (>40% within 30 days). We sought to define the frequency of detection of IA in pt 
with CoA using magnetic resonance angiography (MRA). 
Methods: Adult pt with CoA seen at Mayo Clmic since 1980 were inwted to participate; 
100 pt, mean age (* SD) 41.8el8.5, 70 male, 63 with prior surgical CoA intervention, 
undenvent cranial MRA to determine the presence or absence of IA. Clinical and surgical 
data were collected for each pt. 
Results: Ten pt (10%) were found to have IA (95% Cl 5-18%). mean size 3.5 mm, (range 
2-8). The frequency of IA was significantly higher than predicted in general population 
(10 vs 1.2% respectively, p<O.OOl). One pt required surgical intervention and 9 are being 
followed medically. Clinical characteristics were reviewed to identify differences between 
CoA pt with and without IA’s but no significant differences were found between those with 
prior CoA operation or repeat intervention, presence of bicuspid aortic valve, neurologic 
symptoms, rest or exercise blood pressure, serum creatinine, smoking or alcohol history, 
family history of IA or histoly of diabetes. Many pt were referred for evaluation of CoA, 
prompting concern about referral bias. No geographical variation in frequency was noted. 
Conclusions: There is at least a 5.fold increase in frequency of IA in pt with CoA com- 
pared to general population. No risk factors were identified. Most IA’s detected were 
small and are being followed but aneurysm treatment was required in one pt. These data 
suggest that cerebral MRA screening in pt with CoA should be considered. 
